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ABSTRACT
Aim: To investigate the beliefs of healthcare students about how harmful common daily activities are
perceived to be for their lower back.
Method: A cross-sectional survey of Physiotherapy, Occupational Therapy and General Nursing pre-
registration students in Ireland. Two hundred and forty two students completed the modified
Photograph Series of Daily Activities survey to ascertain their low back pain beliefs. Beliefs were com-
pared between those in different programmes using one-way ANCOVA (post hoc Bonferroni).
Results: Physiotherapy students (n¼ 115) had significantly more positive beliefs (lower scores) than
Occupational Therapy (n¼ 48) and General Nursing (n¼ 79) students (p< .001). No significant differ-
ence was found between Occupational Therapy and General Nursing students (p¼ .054). Males had
significantly more positive beliefs than females (p¼ .043), while there were no differences according to
low back pain status (p¼ .383).
Conclusions: Physiotherapy students considered common daily activities less harmful for their lower
back than Occupational Therapy and General Nursing students. Considering the relationship between
low back pain beliefs and disability, negative beliefs among healthcare students need to be addressed.
Healthcare students from different disciplines have different beliefs about the harmfulness of common
daily activities for their own back. This has the potential to affect their practice and the outcomes of
low back pain patients they encounter.
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Low back pain (LBP) is a disabling, prevalent and costly global
health problem [1–3]. Approximately 10–20% of patients who
experience acute LBP will go on to develop persistent LBP
[4,5]. In our opinion, there is a long-held belief that certain
physical activities (e.g. lifting, bending, twisting) are harmful
for the spine and cause LBP. However, while these activities
can trigger acute LBP [6], there is no clear evidence that these
activities cause ongoing disabling LBP [7–9]. Furthermore, we
are of the opinion that many people with acute LBP cannot
recall a physical trigger. The belief that physical activities are
harmful for LBP contradicts clinical guidelines that encourage
people with LBP to remain active, and return to all daily activ-
ities as soon as possible [10–13].
Beliefs that certain activities should be avoided by people
with LBP are common not only among the general public
and patients but also among healthcare professionals (HCPs)
[14,15]. Patients report that HCPs have the strongest influ-
ence on their attitudes and beliefs about LBP including their
understanding of the source and meaning of their symptoms
and their prognostic expectations [16]. The beliefs HCPs hold
about LBP influence their clinical practice [15,17]. For
example, physiotherapists who score higher on biomedical
orientation to LBP treatment are more likely to advise
patients to delay returning to work and physical activity on
the basis that these activities are a threat to the patient [17].
The prevalence of erroneous and fearful beliefs about LBP
among HCPs is concerning as fear of physical activities corre-
lates with poor outcomes and persistent disability in people
with LBP [18]. Unfortunately, changing clinicians’ beliefs and
behaviours has proven to be very difficult across clinical areas
[19]. Changing experienced clinician’s beliefs may be even
more challenging, as experienced clinicians who have been
predominantly utilising biomedical models to work with
patients with LBP have been shown to be less adherent to cur-
rent LBP guidelines [20]. It has been proposed that fostering
more positive beliefs regarding LBP during entry-level training
could ensure future HCPs hold more evidence-based views
[21]. The recent Lancet series on LBP [22] proposed healthcare
training reform and changes in curricula to endow students
with more positive LBP beliefs. The need for HCP educational
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reform on LBP is highlighted by data showing that LBP beliefs
differ between HCPs [23,24] with wide variation in the time
spent on pain education across the various HCP curricula [25].
Previous research among healthcare students has shown con-
siderable variation in their LBP beliefs, with these beliefs pos-
sibly varying according to their programme of study [24,26],
year of study [23,27], sex [24,26] and previous experience of
LBP [23,28]. Most of this research on the LBP beliefs of health-
care students has focussed on physical functioning
[26,27,29,30], and the perceived inevitable consequences of
LBP [23,24,28]. However, we know of no existing study which
has evaluated the beliefs of healthcare students regarding the
perceived harmfulness of common daily activities.
Therefore, the primary aim of this study was to investigate
the beliefs of students from different healthcare programmes
about how harmful common daily activities are for their
back. Secondary aims were to evaluate the role of other fac-
tors (e.g. sex, age, LBP status) on their beliefs.
Materials and methods
The manuscript has been written in line with the STROBE
statement [31].
Study design
A cross-sectional survey of Physiotherapy, Occupational Therapy
and General Nursing pre-registration students in Ireland.
Setting
Classrooms within the University of Limerick, Ireland. Data
collection occurred in 2016.
Participants
Any student aged >18 years currently enrolled in one of
three entry-level healthcare degree programmes at the
University of Limerick, Ireland: four-year undergraduate
degrees in Physiotherapy (PT) and General Nursing (GN), and
a two-year postgraduate Masters in Occupational
Therapy (OT).
After contacting the directors of each programme, individ-
ual lecturers gave permission to enter classrooms seeking
participation. Students were provided with information
regarding the study prior to providing written informed con-
sent. Students returned questionnaires (completed or blank)
either immediately to the investigator or placed them in a
box at the exit of the class.
Outcome measures
Modified photograph series of daily activities (mPHODA)
The mPHODA used in this study is a shortened version of
the original PHODA [32]. The original PHODA consists of 100
photographs of people performing common daily activities
such as gardening or cleaning [33]. Participants look at each
photograph and mark on a 0–100 Likert scale how harmful
they believe each activity is for their back (0¼ not harmful at
all, 100¼ extremely harmful). This establishes a visual fear
hierarchy of the activities indicating a person’s fear-avoid-
ance beliefs, with lower scores indicating more positive
beliefs [32]. We chose to use the PHODA rather than other
questionnaires asking about beliefs more generally, as there
is emerging evidence that these different options measure
different aspects of beliefs, with task-specific measures pos-
sibly being more useful [34]. Due to our need to limit data
collection within classes to less than 15minutes, and wanting
to pick those PHODA images which we felt based on clinical
experience were likely to best reflect a breadth of spinal pos-
tures and loads, we selected a sub-sample of 12 images
depicting specific lifting, carrying and bending activities of
the back for our mPHODA. These tasks were chosen after dis-
cussion amongst two authors due to these activities com-
monly being linked to LBP, and a desire to reduce the
burden on participants.
Participant characteristics
Participants were required to provide details on their pro-
gramme of study, year of study, age, sex and their LBP sta-
tus. To determine the significance of any reported LBP,
participants were asked if back pain caused them to (a)
reduce activity levels? (b) receive treatment? or (c) take
medication? LBP was defined as significant if at least two of
these three questions were affirmative, whereas LBP was
considered mild if only one question was affirmative [28].
Data analysis
SPSSv21 was used to analyse data. The internal consistency
of the mPHODA was evaluated using Cronbach’s alpha.
mPHODA data were normally distributed, based on visual
inspection of the data, and Kolmogorov-Smirnov testing.
mPHODA scores were compared in different programmes of
study using a one-way ANCOVA, after controlling for con-
founders including age, sex, year of study and LBP status.
Post hoc Bonferroni were applied between programmes of
study. One-way ANOVA was used to compare students
according to LBP status (none, mild, significant).
An independent t-test was used to compare male and
female mPHODA scores. Age was correlated with mPHODA
using Spearman’s correlation, as age was not normally dis-
tributed. Correlations were rated as small (r¼ 0.10 to 0.29),
medium (r¼ 0.30 to 0.49) or large (r¼ 0.50 to 1.0) [32].
Results
Survey completion rates and characteristics
The total number of students across the three programmes
was 386 (PT ¼ 124, GN ¼ 200, OT ¼ 62). Due to logistical
considerations (students from two GN classes (n¼ 100) being
away on clinical placement), the maximum eligible sample at
the time of testing was 286. Two hundred and forty two stu-
dents completed the survey (response rate ¼ 85.7%), as 41
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students either were not present in class or did not complete
the questionnaires. Finally, three responses were excluded as
participants provided mPHODA scores for <5 activities, leav-
ing a total valid sample of 242 students. The internal consist-
ency of the mPHODA using Cronbach’s alpha was 0.92.
Table 1 illustrates the characteristics of the total sample
and of each programme. The majority of the sample were
female (77.8%), PT students (47.5%) with no LBP (41.2%).
mPHODA scores across programmes
The mean(SD) mPHODA score across all students was
37.0(17.4). mPHODA scores differed significantly between
programmes of study (F2, 2 4 0 ¼ 57.93, p< .001). PT students
had the lowest mPHODA scores (most positive beliefs), fol-
lowed by OT students and finally, GN students (Figure 1).
Post hoc comparisons revealed significant difference in
mPHODA scores between PT and OT students (mean differ-
ence ¼ 13.91, p< .001) and between PT and GN students
(mean difference ¼ 20.68, p< .001) but not between OT and
GN students (mean difference ¼ 6.77, p¼ .054).
Mean (SD) scores on the mPHODA were significantly
lower (more positive beliefs) for males 32.8(17.4) than
females 38.2(17.7) (mean difference ¼ 5.41, t(241)¼2.03,
p¼ .043), but did not differ according to LBP status (F2,2 4 0 ¼
0.963, p¼ .383), while there was no significant correlation
between age and mPHODA scores (r2 ¼ 0.098, p¼ .128).
Table 1 also presents the mean mPHODA score according
to year of study in the different programmes. Differences in
the number of years, and the availability of classes, between
the three programmes prevented formal analysis of whether
mPHODA scores evolved differently across the different pro-
grammes. However, it appeared that PT students in later
years of the programme had lower (more positive) mPHODA
scores than those students who had just commenced the
programme. In contrast, students in the OT and GN pro-
grammes did not have lower (more positive) beliefs later in
their programmes.
Discussion
In this study, PT students had significantly lower (more posi-
tive) beliefs about the harmfulness of common daily activities
for an individual’s back than OT and GN students. No
significant differences in beliefs were found between OT and
GN students. Males had significantly more positive beliefs
than females overall. Age and LBP status were not signifi-
cantly related to mPHODA scores.
Differences between healthcare student groups
Our data are consistent with studies suggesting PT students
hold more evidence-based beliefs about LBP than other
healthcare students [23,24,35]. For example, we have previ-
ously shown that PT students are less fear-avoidant about
LBP than GN students [35]. Several other studies comparing
healthcare students have also demonstrated that the beliefs
of PT students are less negative or fearful regarding physical
functioning [26,29,30,35] and the perceived inevitable conse-
quences of LBP [23,24,28,35].
While we are not aware of other studies which have
examined the beliefs of healthcare students using the
mPHODA specifically, our results are consistent with a large
body of evidence suggesting that the beliefs of healthcare
students are suboptimal in preparing them to address the
needs of people with LBP and other painful conditions [36].
A recent review of 20 studies that analysed student know-
ledge, skills, attitudes or beliefs regarding pain across medi-
cine, GN, PT and OT curricula found that students lacked key
knowledge and skills, and that many had negative attitudes
and beliefs regarding pain [37]. A lack of normative data on
the PHODA, or the different versions of it, limit our ability to
interpret precisely how poor the current student scores are.
Trost et al. [38] used a longer PHODA version (PHODA-M)
with people with LBP and categorised scores into low and
high fear. The mean PT student score in our study falls
within the low fear category used by Trost et al. [38], while
the scores of the OT and GN students fall within the high
fear category [38]. In that previous study [38], the LBP
patients with more negative PHODA scores reported a higher
perception of harm and pain after a controlled activity, rein-
forcing the proposal that the PHODA is a useful indicator of
how harmful activities are perceived to be.
The reasons for varying LBP beliefs across programmes
are unclear. One possibility is that the observed beliefs
reflect the amount of education relating to contemporary
pain science across programmes. For example, PT students
typically receive more education about pain than OT and GN
students [23,24], and a greater amount of education on LBP
in psychology lectures than other healthcare students [25].
The relatively poor beliefs of nursing students are consistent
with other data on poor pain knowledge among nursing stu-
dents [39,40].
The aforementioned differences between programmes,
and the non-availability of some year groups in GN, warrants
caution in interpreting how LBP beliefs evolved within pro-
grammes over the course of study. However, a simple visual
inspection of Table 1 suggests that students in the later
years of the PT programme have more positive beliefs than
PT students commencing the programme, unlike the OT and
GN students. Notwithstanding the preliminary nature of this
finding, it is consistent with other studies reporting that PT
Table 1. Participant characteristics across each programme of study.
PT (n¼ 115) OT (n¼ 48) GN (n¼ 79) Total (n¼ 242)
Sex (male/female) 41/74 8/40 5/74 54/188
Age [Mean (SD)] 20.69 (3.7) 27 (5.2) 22.22 (7.0) 22.44 (5.8)
Year of study no. (%)
1 29 (25.2) 26 (54.2) 43 (54.4) 98 (40.5)
2 33 (28.7) 22 (45.8) NT 55 (22.7)
3 28 (24.3) NA 36 (45.6) 64 (26.4)
4 25 (21.7) NA NT 25 (10.4)
LBP status no. (%)
No LBP 50 (43.5) 17 (35.4) 33 (41.8) 100 (41.3)
Mild LBP 16 (13.2) 10 (20.8) 34 (43) 60 (24.8)
Significant LBP 49 (42.6) 21 (43.8) 12 (15.2) 82 (33.9)
PT: physiotherapy; OT: occupational therapy; GN: general nursing; M: male; F:
female; SD: standard deviation; NA: not applicable; NT: not tested; LBP: low
back pain.
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students in later years of study have significantly more posi-
tive beliefs than first year PT students, without this pattern
being seen in nursing students [23,27,35]. Similarly, multiple
studies have shown significant improvement in students’
knowledge, skill, attitudes and beliefs regarding pain as a
result of curricula that overtly incorporate pain education
into their training [37].
Student characteristics and LBP beliefs
Data on whether male students have more positive LBP
beliefs than females is conflicting. Some data suggests male
students may be less pessimistic about the inevitable conse-
quences of LBP [35], yet many studies show no sex differen-
ces [27,38]. Interestingly, we are aware of no studies
reporting poorer pain beliefs in males. The societal accept-
ability of expressing pain has been reported as being greater
among females [41], which may partly explain these differen-
ces in beliefs and that females are more likely to report
greater pain-related disability than males [42]. Interestingly, a
qualitative study [43] found that clinicians are more likely to
advocate avoidance of activity for women with persistent
spinal pain, based on stereotypes such as the belief that
strength is a characteristic of males more than females.
We found that LBP status had no significant relationship
with student beliefs. This is consistent with most
[23,26,28–30] but not all [35], previous studies of healthcare
students. LBP status has been found to be associated with
LBP beliefs in qualified healthcare professionals [44], as well
as LBP patients [45]. One proposed reason [28] for the lack
of a similar association among students is the relatively good
health and mostly painfree status of these populations, with
41% reporting no LBP whatsoever.
Dominance of the ‘tissue injury’ model
The traditional perspective is that LBP is caused by activities
involving large spinal loads such as bending and lifting, and
attempts to prevent or treat LBP should avoid or reduce
exposure to these loads. Such beliefs are pervasive, amongst
people with and without LBP [16,46,47]. However, the evi-
dence demonstrates that persistent LBP is not simply caused
by exposure to high loads [7–9], nor is it necessarily best
treated by approaches which seek to ‘protect’ the back from
high loads, such as ergonomics interventions and manual
handling training [48]. There is even preliminary evidence
that manual handling education causes further deterioration
in LBP beliefs [32,49]. While an isolated episode of LBP might
be triggered by a daily activity such as bending [6], it is clear
that persistence and recurrence is related to many other fac-
tors including unhelpful cognitions about the safety of activ-
ity and loading the spine, and other biopsychosocial factors
which can ‘sensitise’ the person [50]. Rather than trying to
avoid common daily activities, people may benefit – in terms
of LBP as well as general health – from being encouraged to
practice such activities, and develop their strength
and confidence.
Enhancing LBP beliefs among healthcare students and
professionals
These findings have implications for the healthcare students
personally, in terms of how they respond to episodes of LBP
they will likely develop during their life. There are also
important implications for their clinical practice and the
advice provided to patients with LBP encountered profes-
sionally. The manner in which we convey concerns about the
nature of a person’s LBP, and their ability to do common
daily activities, can have significant impact [43,51].
Furthermore, healthcare professionals with more negative
Figure 1. Mean ± SD mPHODA scores across each course of study. PT: physiotherapy; OT: occupational therapy; GN: general nursing.
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LBP beliefs are more likely to provide non-evidence-based
care such as recommending avoidance of activity [14,15,52].
To address inaccurate student beliefs about the safety of
activities, and by extension the vulnerability of the spine,
radical educational reform is urgently needed. An initial start-
ing point is comprehensive education about what pain does,
and does not, indicate, as this has been shown to modify
the LBP beliefs of both healthcare students [30,53,54] and
professionals [55–57], and may reflect the beliefs of PT stu-
dents consistently being higher than other student groups.
However, considering the variation in LBP beliefs between
healthcare groups [58], and the increasing importance of
multi-disciplinary management of people with chronic health
complaints such as LBP and associated comorbidities such as
depression and obesity, better and more consistent pain
education across healthcare disciplines is needed. This edu-
cation would ideally overlap between different professional
groups, both in academic and clinical environments, to
ensure that HCP advice does not further disable or distress
the person with LBP. Interprofessional education (IPE) is
increasingly proposed as a means of preparing HCPs to col-
laboratively provide patient–centred clinical care for patients
with pain [59,60], with some preliminary evidence demon-
strating positive outcomes from pain-focussed IPE [61–64].
The translation of LBP beliefs into activity advice is critical
as it is clear that neither changes in LBP beliefs, nor changes
in stated management practice based on case vignettes,
after additional training appear to alter either how HCPs
practice or improve outcomes [56,65]. This inability to
change practice likely reflects feelings of professional inad-
equacy, as musculoskeletal clinicians are often trained in a
‘tissue injury’ model rather than a truly biopsychosocial
model [66,67]. As such, changing how LBP is managed likely
requires a radical overhaul of both pre-qualification and
post-qualification training programmes, and the care path-
ways offered for LBP [68,69].
Finally, there may well be a need for greater community
and public health education to transform alter how wider
society views LBP [47,70]. We are aware that the scale of
such a task is considerable, requiring the collaboration of
multiple professional groups and sectors, yet we argue it is
necessary considering the scale of the burden of LBP.
Limitations
The observational study design used cannot determine
causal relationships. Convenience sampling from one univer-
sity in one country limits the generalisability of the results
and makes the study prone to selection bias [71].
Generalisability is also reduced as most students were female
(78%), though this is largely reflective of the professions
studied in that country. A key limitation is that the psycho-
metric properties of the specific 12-item mPHODA version
used in our study have not been established. While longer
versions of the PHODA survey have been shown to be reli-
able and valid [14,72], and the internal consistency of our
version appears similar to other versions [14,73,74], the lack
of established validity must be considered when interpreting
these findings. There is no known value, or cut-off, which
signifies optimal beliefs regarding these common daily activ-
ities on the mPHODA. Bending in a more rounded posture is
considered more dangerous than bending in a more upright
posture [58,75,76], and while such a belief is not strongly
supported by data, it must be acknowledged that the
mPHODA does not discriminate between these bending
styles. The definition of significant LBP used was narrow,
such that other functional limitations may have been missed.
The extent to which other factors such as lecturer and prac-
tice educator beliefs, or other previous education, influenced
mPHODA scores was not evaluated.
Conclusion
LBP beliefs about the harmfulness of common daily activities
for the back differ between students on different healthcare
programmes. PT students have significantly more positive
beliefs than OT and GN students, with no significant differ-
ence between OT and GN beliefs. The implications of such
variation in LBP beliefs on the advice provided to patients,
and how these might be enhanced, is worthy of further
study. Despite considerable progress in our understanding of
pain, the beliefs of student healthcare professionals regard-
ing pain still requires considerable enhancement.
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